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Executive Summary

This study obtained valuations of severe cases of chronic bronchitis (CB)
using an interactive conputer programthat elicited key tradeoff rates
using paired conparisons until a point of indifference was reached

The met hodol ogy focused primarily on risk-risk tradeoffs in which CB-
auto accident fatality risk tradeoff rates were obtained. Various risk-
dol lar tradeoffs were al so obtained.

The sanpl e consisted of alnmost 600 shoppers from Geensboro, N.C

An inmportant conmponent of the study involved education of the
participants with respect to the health inplications of CB and the
disutility they would experience because of the disease.

Using two different approaches to eliciting tradeoffs based on a death
risk scale, respondents gave a median response that the CB avoi dance

val ue was equivalent to 0.23 and 0.32 of a conparable risk of death, wth
nmean responses 0.61 and 0.68 times the risk of death.

Whereas risk-dollar tradeoff questions often exhibit large fluctuations
reflecting limtations on individual rationality, such as substantia

di vergences between the buying prices and selling prices for risk, the
risk-risk tradeoffs displayed only minor changes with respect to the
questionnaire structure.

The dollar valuation of CB using the risk-risk tradeoffs varies
dependi ng on the reference value of life nunber, thus assuring a

consi stent relation anong the valuation of health outcomes. Wth a $2
mllion value of life, the nedian CB value is from $460,000 to $640, 000,
and the nmean CB val ue ranges from $1,220,000 to $1, 360,000. For

reference value of life nunbers such as $3 mllion and $5 mllion the CB
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val ues are scaled up proportionally (see Table 11).

The value of life nunmbers inplied by the CB/ Cost of Living tradeoffs had
a nedian value of $2.3 nillion and a nean value of $8.2 mllion. The
mean value was greatly affected by response outliers.

The CB/dollar tradeoff questions yielded CB values conparable to the
risk-risk values that are converted into dollar terms using a $2 million
value of life. The CB/ Cost of Living nedian value was $457,000, and the
CB/ St orm Damage nedian CB val ues ranged from $533,340 to $800,000. The
mean val ues were roughly double the nedian (see Table 11).

About one-third of the respondents gave inconsistent answers or failed to
converge to a tradeoff rate. About half of these cases appear due to
systematic problenms with other tradeoff questions as well, and the other

hal f appear to be largely random in nature.



1. I nt roduction

Over the past decade econom sts have devoted substantial attention to the
inmplicit valuation of health outcomnes. These anal yses of risk-dollar trade-
offs have relied in large part on narket-based data (see Viscusi (1986) for a
review of the market tradeoff literature). For exanple, wage-risk tradeoffs
have been used to analyze the inplicit value of fatalities. Simlarly,
econonmi sts have analyzed the tradeoffs inplied by seat-belt usage decisions to
infer a value of life. Simlar valuations have been obtained for the average
nonfatal job accident risk.

Al t hough studies using market data provide useful benchmarks for health
risk wvaluation, they do not resolve the issue of how governnent agencies
shoul d attach benefit values to health outcones for which we do not have good
mar ket dat a. This omission is particularly inportant for government agencies
such as EPA which generally focuses on policy contexts in which market forces
are believed to be not fully effective. For these situations, no useful
mar ket tradeoff data may be avail able. Sonme progress has been made in
addressing these benefit issues using non-nmarket techniques, such as
contingent valuation, to elicit stated wllingness-to-pay val ues.

The focus of this report differs fromexisting work in two ways. First,
the health outcone that we consider is chronic bronchitis rather than an acute
health effect, such as an accidental death. Chronic bronchitis is an
i mportant norbidity benefit component for EPA air pollution policies. Because
of the conplex nature of the health effects, a substantial portion of the
survey was devoted to comunicating the character of this illness to the
respondents.

The second novel feature pertains to the structure of our survey. W

utilized an interactive conputer program to ascertain the points of



indifference for tradeoffs involving chronic morbidity risks and severa
attributes (cost of living, storm danage, and autonobile fatalities). These
di fferent approaches provide several internal consistency checks and provide a
nmet hodol ogy that is potentially less susceptible to respondent bias and policy
controversy. In particular, by using risk-risk tradeoffs policymakers can
convert all health outcomes into fatality risk equivalents, reducing the range
of health outcomes that need be accorded an explicit dollar value.

Respondents nay also be able to give nore neaningful responses to conparisons
of health risks than to explicit questions about risk-dollar tradeoffs. The
simlarity of the inplied valuations for chronic norbidity across survey
approaches and the general conparability of the survey's value-of-life
responses to those in the literature suggest that the methodol ogy used here
can be successfully applied to other norbidity outcones.

The outline of this report is as follows. Section 2 provides an overvi ew
of the study design and the sanple. Section 3 describes the risk-risk trade-
of fs whereby respondents put their chronic norbidity valuations into auto
deat h equi val ents. In Section 4 we describe the direct estinmates of risk-
dol I ar tradeoffs for chronic bronchitis obtained by asking respondents to
trade off chronic bronchitis risks with either the area's cost of living or
property damage from storms. As a check of the validity of the approach, we
provide evidence on auto fatality risk-dollar trade-offs in Section 5. These
inplicit value of life nunbers should be conparable to those in the literature
if the survey approach is valid. In Section 5 we also convert all of our
results to dollar equivalents. In Section 6 we analyze differences in

response rates to the different questionnaires, and Section 7 discusses the



variation in the valuations with different personal characteristics. Section
8 concludes the report discussion, and the Appendi x provides the text of the
t hree questionnaires.

2. Study Design and Sanple Description
Vet hodol ogy

The task of eliciting individuals' valuation of chronic bronchitis is
not straightforward. The first problemis that few individuals fully
understand the health effects of chronic bronchitis. Second, once given this
information, they may not have sufficient experience in dealing directly with
such tradeoffs to give neaningful valuation responses. To accommpdate these
difficulties we developed an interactive conputer program that would inform
consunmers as well as elicit tradeoff information.

Three different questionnaires were used, but for concreteness let us
focus on what we wll designate Questionnaire A After acquainting the
respondent with the conmputer, the programelicits information regarding the
respondent's personal characteristics (e.g., age). A substantial portion of
the questionnaire (about 40 questions) is then devoted to acquainting the
respondent with the health inplications of chronic bronchitis and the nature
of the tradeoffs that would be encountered. These questions elicit the
respondent's famliarity with chronic bronchitis, information on snoking
history, and provided a detailed summary of the health inplications of chronic
bronchitis.

These thirteen health inplications of chronic bronchitis are summarized
in Table 1. Since there is no standardized chronic bronchitis case, our

anal ysis focused on the npbst severe chronic norbidity effects, including



10.

11,

12.

13.

Table 1

Health Inplications of Chronic Bronchitis

Living with an unconfortable shortness of breath for the rest of your
life.

Being easily winded fromclinbing stairs.
Coughi ng and wheezing regul arly.
Suffering nore frequent deep chest infections and pneunoni a.

Having to limt your recreational activities to activities such as golf,
cards, and reading,

Experiencing periods of depression.

Being unable to do the active, physical parts of your job.

Being limted to a restricted diet.

Having to visit your doctor regularly and to take several medications.

Having to have your back mldly pounded to help renove fluids built up in
your |ungs.

Having to be periodically hospitalized.
Having to quit snoking.

Having to wear a small, portable oxygen tank



enphysema. Since a quick overview of these effects may not be fully
conprehended by respondents, in each case subsequent questions ascertain the
respondents' assessed disutility ranking of each outcome on a linear 49 point
scale. The purpose of these questions is not to establish attribute-based
utilities, but to encourage respondents to begin the process of thinking
carefully about the health inplications of chronic bronchitis and their own
view of the effect of this disease on their well-being.

Respondents then confront the first of three tradeoffs. I ndi vidual s are
presented with a choice of nmoving to one of two alternative |ocations, which
differ in ternms of their chronic bronchitis risk and auto accident risk. To
ensure that respondents would be willing to consider making such a nove at
all, they were told that these |ocal es posed a |ower risk of both outcomes
than their current place of residence.

Since risk levels differ across individuals, the programelicits
information regarding individual activities that are likely to influence
their person-specific risk, such as snoking habits and m|eage driven per
year. The program then informs the respondents that the probabilities
presented in subsequent questions are calcul ated based on their responses to
the earlier risk-related activity questions, even though the sane risks are
actually presented to all subjects. This procedure increases the extent to
which the stated risk levels are taken at face value, while facilitating the
conparison of risk tradeoffs across subjects because they all responded to the
same risks

To ensure that respondents understood the task, they are first presented

with a dominant choice situation. Let the notation (x,y) denote a locale



where the chronic bronchitis probability is x/100,000 and the auto acci dent
death risk is y/100,000. The actual survey did not present the choices in
such abstract terms, but this notation nmakes the exposition of the survey
structure sinpler. (For an exanple, see Question #49 of Questionnaire A in
the Appendix.) Qur past studies suggest that presenting the risk in terns of
the nunber of cases for a large base population is more conprehensible than
giving risk levels such as 0.00075.

To ascertain whether respondents understood the task, they are first
asked whether they prefer Area A with risks per 100,000 popul ation of (75, 15)
or Area Bwith risks (55, 11). Since each of the Area B risks is lower, this
alternative is dom nant. Respondents who do not conprehend the task and
answer incorrectly are sent through a series of questions that explain the
structure of the choice in nore detail.

The performance with respect to the dom nance question was quite good.

Ei ghteen percent of the sanple did not answer the dom nance questions
correctly on their initial attenpt, so that over four-fifths gave a correct
response. After being given additional information, fewer than 1 percent of
the subjects gave an incorrect answer, and these respondents were excluded
fromthe sanple since they did not understand the interview task.

The survey then proceeds with a series of pairwi se conparisons in which
the attributes are altered based on the previous responses until indifference
is achieved. Consider the followi ng model of state-dependent utilities. Let
subscripts a denote Area A and b denote Area B. Also, let UCB) be the
utility of a case of chronic bronchitis, UD) equal the utility of an auto

accident death and U(H) equal the utility of being healthy (i.e., having



neither CB nor an auto accident), To sinplify this exposition we assume that
contracting CB and dying from an autonobile accident are mutually exclusive
events. Also let X, denote the probability x/100,000 for Area A and Y, denote
the probability y/100,000 for Area A and sinilarly for X, and Y. The
survey continually nodified the choice pairs until subjects reached the
Situation where
(1) (X2)U(CB) +. (Yx)U(D) + (1 - X, - Yu)U(H)
= XpU(CB) + YpU(D) + (1 - Xp - Yp)U(H).

Qur general objective is to establish the death risk equival ent of
chronic bronchitis. If we assume for concreteness that X; > X and Yy > Y,
(no loss of generality),

(2) (Xg - Xp)U(CB) = (Yp - Ya)U(D) + (Xg - Xp + Ya - Yp)U(H),

or
(3) U(CB) = ;b‘_Y;_bU(D) + (1 - ;b:—;—?)U(H).
a a
If we define the rate of trade-off between CB and D as tl, so that
Yb - Ya
(4 Sk sl
we obtain the result that
(5) U(CB) = tlU(D) + (1-t1)U(H).

The utility of CB cases has been transformed into an equivalent lottery on
life with good health and death, for which we have a well-devel oped
literature

Consider the first paired conparison in Questionnaire A which is
summarized in Table 2. In this case, respondents are given the choice

between Area A with risks (75, 15) and Area B with risks (55, 19). For



Questionnaire A

Trade-O f

1. Chronic bronchitis
auto deat hs

2. Chronic bronchitis
auto deat hs

3. Chronic bronchitis
cost of living

Questionnaire B

1. Chronic bronchitis
st or m damage

2. Chronic bronchitis
st or m damage

Table 2

Summary of Survey Structure

Units of Measurenent

Aut o deaths per chronic
bronchitis case

Aut o deaths per chronic
bronchitis case
Dol I ar val ue per 1/100, 000

reduced risk of bronchitis

Reduced probability of $2000
storm danage that is

equi val ent to one bronchitis
case prevented

Probability of $2000 storm
danmage equivalent to one
bronchitis case

Pr ocedur e

I ncrease the bronchitis risk
of the area with the higher

auto accident risk, |ower
bronchitis risk until reach
i ndi fference

Reduce the bronchitis risk

of the area with the |ower auto
acci dent risk, higher
bronchitis risk until reach

i ndi fference

| ncrease the bronchitis risk of
the area with the | ower

bronchitis risk, higher cost of
living until reach indifference.

I ncrease the bronchitis risk
of the area with the | ower-
chronic bronchitis risk,

hi gher storm damage risk
until reach indifference

Reduce the bronchitis risk of
of the area with the higher
bronchitis risk, |ower storm
damage risk until reach

i ndi fference



Table 2 (cont'd)

Sunmary of Survey Structure

Trade-O f Units of Measurenment

Questionnaire C

1. Sane as Questionnaire A - Part 1

Chronic bronchitis - Auto deaths per chronic
auto deat hs bronchitis case

2. Sane as Questionnaire B - Part 2

Chronic bronchitis - Aut o deaths per chronic
auto deat hs bronchitis case
3. Auto accidents - Dol | ar value per 1/100, 000
cost of living reduced risk of an auto
acci dent

Procedure

I ncrease the bronchitis risk of
the area with the higher auto
accident risk, lower bronchitis
risk until reach indifference.

Reduce the bronchitis risk of
the area with the lower auto
accident risk, higher
bronchitis risk unti

reach indifference.

I ncrease the auto accident risk
of the area with the |ower auto
accident risk, higher cost of
living until reach

i ndi fference



concret eness, suppose that Area B is preferred in this exanple. Area B has
the higher auto accident risk and |ower chronic bronchitis (CB) risk. The
program subsequently raises the CB risk in the preferred Area B until
indi fference is achieved.

Suppose, for exanple, that the respondent views the risk pair (75, 15) as
being equivalent to (65, 19). Using equations 4 and 5 above, we have the

result that

e oo 9 -15
17 75 -65"

0.4,
and

U(CB) = 0.4U(D) + 0.6U(H).

The second portion of Questionnaire A is identical except that Area A now
poses a lower CB risk and higher auto risk than Area B. In this exanple Area
Ais initially preferred to Area B. The initial risk pairs are (75, 15) for
Area A and (95, 11) for Area B. To achieve indifference, the CB risk in Area
Bis lowered until indifference is achieved. Since X, > X; and Yy < Y, at the
indifference point in this situation, the analog of equation 2 is
(6) (Yz - Yp)U(D) + (Xp - X5 + Yp - Y )UH) = (Xp - Xg)U(CB),
or

Y - X Y - Y
2D ypy 4. 2—P

Xb-xa X'b-Xa

(7) U(CB) = ) U(H).

If we let the trade-off rate be ty, Or
Y -Y
a b

(8) ty =% - x >
2 KX

Then we have as before

(9) U(CB) = t,U(D) + (1 - £)U(H).



The tradeoff rates, £ and t2’ need not be identical. Although there are
some formal economic reasons for a mnor difference (e.g., differences in base
risk levels), a potentially nore inportant factor is related to differences in
buying and selling prices that have been observed in the literature for risk-
dol I ar trade-offs (see Viscusi, Mgat, and Huber (1987)). The structure of
the questions, which is summarized in Table 3, involves an increase in the CB
risk in order to reach indifference in the case of Part 1 and a decrease in
the CB risk to reach indifference in Part 2. |f individuals perceive risk
increases as being nore consequential than risk decreases, then the (X; - Xp)
gap that is in the denom nator of ty should be larger than if no bias in
perceptions were present. Thus, the observed rate of trade-off tl should be
below t9 if there were a bias in perceptions based on whether the risk was
bei ng increased or decreased to reach indifference.

In this context it is not expected that the risk increase versus risk
decrease distinction will be as consequential, as in studies of risk-dollar
tradeoffs. Under the risk-risk approach, the respondent will always
encounter risks, the only issue is what the risk mix will be. The likelihood
of asymmetric and alarm st responses to risk increases consequently should not
be a major factor. A potential advantage of the risk-risk approach in survey
contexts is that it will reduce the biases induced by limtations on
i ndividual rationality.

The third question in Questionnaire A focuses on the nore traditiona
ri sk-dollar trade-off involving CB and cost-of-living. Area A has the sane

cost of living as the respondent's present residence, but Area B has a cost of

living that is $80 higher, yet poses a lower CB risk X. This CBrisk is



Table 3

Conparison of Two CB - Auto Death Risk Trade-offs

Par t CB Risk Auto Ri sk Procedure Tr ade- of f
1 X > Y, > Y Increase X until Y, - Y,
' a X'b b a a 2—('—‘“‘—“‘
achi eve indifference a

Y - Y

2, x> X Y > Yy Reduce X unti a Xb
achi eve indifference a




increased until indifference is achieved. In the context of a state-dependent
utility function with two arguments, health status and incone, we have
XaU(CB) + (1 - X,)U(H) = XpU(CB,-$80) + (1-Xp)U(H,-$80).
If utility functions are additively separable in noney and health, then
XaU(GB) + (1 - X5)U(H) = XpU(CB) + (1 - Xp)U(H) + U(-$80),
which sinplifies to
(Xa - Xp)U(CB) = U(-80) + (X, - Xp)U(H),

or

. U(-880) + U(H)
U(CB) = (X2 - Zp)

If we assunme that utility is linear in noney in establishing our health
val uation scale, then we have
UceB) =- L + UH,
or CB is equivalent to being healthy and suffering a financial |oss tantanount

to
- 80

N

The structure of Questionnaire B is simlar except the certain $80 |oss

L =

in terns of living costs has been replaced by a lottery on $2000 storm damage
| oss. In this case, respondents nust specify the storm danage probability
that establishes an equival ent CB-storm damage pair. If we assune that
respondents are risk-neutral, then the storm damage |oss can be replaced by
its expected value. The possible advantage over the cost-of-Iliving approach
is that respondents may be able to make nore meani ngful conparisons of two
different lotteries rather than having one attribute -- the dollar pay-off --
bei ng non-stochastic. As in Parts 1 and 2 of Questionnaire A the program

| eads the consuner to indifference by increasing the CB risk of the initially
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preferred area until indifference is achieved. Part B-2 lowers the CB risk of
the less preferred area until indifference is reached

Questionnaire C repeats Parts 1 and 2 of Questionnaire A, and these
sanples will be pooled in the analysis below. Part G 3 addresses the nore
traditional death risk-dollar trade-off using auto deaths and cost of living
trade-offs. The structure is simlar to that of Questionnaire A-3 except that
CB has been replaced by auto death risks so that respondents nust reach the

poi nt where

wher e

as before. This portion of the study provides a direct conparability test
with the literature on market-based values of life

Sanpl e Description

The interviews of the subjects were all done through an. interactive
conputer program thus avoiding problens of interviewer bias and pronoting
honest revelation of preferences. Response rates to sensitive questions, such
as incone level, were nmuch higher than with a face-to-face interview In
addition, subjects will not be concerned with whether their responses wl|
impress the interviewer. Use of a conputer also made it possible to ask a
sequence of questions to ascertain the appropriate marginal rates of
substitution.

The sanple was recruited for the study by a professional marketing firm
at a mall intercept in Geensboro, North Carolina. This locale has a

representative household nmix and is used as a test marketing site for nany
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national consuner brands. Use of such a consunmer sanple also will yield nore
reliable responses to issues such as the valuation of property danage from
stornms than would a student sanple or a sanple froma city with an
unrepresentative population, such as the college-oriented cities of Evanston,
[1linois or Chapel Hill, North Carolina.

Table 4 provides a glossary of the variables for future reference, and
Table 5 summarizes the sanple characteristics. Questionnaires A and C had a
simlar mx of respondents, with a nmean age (AGE) in the low thirties, a 50-50
mal e (MALE) - fenale conposition, two years of college education (EDUCATI ON)

a 50 percent married rate (MARRIED), about 0.6 children under 8 years old
(KIDS), a household size of 2.7 - 2.8 (HOUSEHOLD), and a househol d incone
(INCOVE) in the md-range of thirty to forty thousand. Questionnaire B has a
somewhat different mx because of the difference in the tinmes at which the
samples were recruited (e.g., week-end shoppers differ from day-ti me weekday
shoppers). The Questionnaire B sanmple is about 10 years older, nore likely to
be married, and with a househol d incone about $10,000 greater.

The next series of variables provide background information on respondent
activities and preferences. Mst of the respondents have had a bad chest cold
(COLD), but a mnority conparable to the national average snoke (SMXE). Mbst
respondents rank the followi ng consequences of CB high on the disutility
scale: shortness of breath (BREATH), having one's back pounded as a CB
treatnent (POUNDED), and being hospitalized occasionally (HOSPITAL). Sanple
menbers on average exercise for three hours per week (EXERCI SE), drive over
14,000 miles per year (MLES), and own their own hore.

The final set of variables pertains to the valuation trade-offs, the



Vari abl e
Label

AGE

MALE

EDUCATI ON

MARRI ED

KI DS
HOUSEHOLD

| NCOME

SMOKER

BREATH

POUNDED

HOSPI TAL

EXERCI SE
M LES

OMN HOME

Table 4

Vari able Definitions

Definition

Respondent age in years.

Mal e dummy variable (d.v.), equals 1 if
respondent is nmale; 0 otherw se.

Years of schooli ng.

Marital status d.v., equals 1 if respondent is
married; O otherw se.

Nunber of children under 8.
Nunber of people in respondent’'s househol d.
Respondent's househol d income, in dollars.

Chest cold d.v., equals 1 if respondent has
ever had a bad chest cold; 0 otherw se.

Snoker d.v., equals 1 if respondent snokes;
0 otherw se.

Short breath disutility d.v., equals 1 if
respondent's disutility of short breath is
greater than 40 on a scale of 1 to 49;

0 otherw se.

Back pounded disutility d.v., equals 1 if
respondent's disutility of having back pounded
(a treatnent for chronic bronchitis) is greater
than 40 on a scale of 1 to 49; 0 otherw se.

Hospital disutility d.v., equals 1 if
disutility of occasional hospitalization is
greater than 40 on a scale from1l to 49;

0 otherw se.

Hours that the respondent exercises per week.
Mles driven by the respondent per vyear.

Home ownership d.v., 1 if respondent owns
hi s/ her home; 0 otherw se.



Table 4 (cont'd)

Variabl e Definitions

Vari abl e
Label Definition

CB- Aut o Auto death equivalent per chronic bronchitis
case.

CB- Cost of Living Dol | ar val ue per 1/100,000 reduced risk of
bronchitis.

CB- St or m Damage Probability of $2000 storm damage equivalent to
one bronchitis case.

Aut o- Cost of Living Dol I ar val ue per 1/100,000 reduced risk of an

auto acci dent.



Table 5

Summary of Sanple Characteristics

Means and Std. Deviations

Questionnaire

Variabl e A B 19
AGE 33.74 43. 47 33. 07
(12. 42) (12.68) (11. 66)
MALE 0.50 0.42 0.51
(0.50) (0.50) (0.50)
EDUCATI ON 14.02 14. 32 13.79
(2.23) (2.47) (2.66)
MARRI ED 0.49 0.79 0.49
(0.50) (0.41) (0.50)
KI DS 0.56 0.83 0.65
(1.00) (1.04) (1.07)
HOUSEHOLD 2.71 3.00 2. 80
(1.25) (1.16) (1.23)
| NCOVE 35, 386. 60 45, 367. 65 37,153.85
(19, 009. 95) (20, 335. 54) (21, 333.80)
CoLD 0.62 0.59 0.68
(0.49) (0.49) (0.47)
SMOKER 0.29 0.30 0.35
(0.45) (0. 46) (0.48)
BREATH 0.76 0.76 0.79
(0. 43) (0. 43) (0. 41)
POUNDED 0.77 0.76 0.84
(0.42) (0. 43) (0.37)
HOSPI TAL 0.83 0.85 0.90
(0.38) (0.36) (0.30)
EXERCI SE 3.41 2.78 3.07

(2.75) (2. 46) (2.52)



Table 5 (cont'd)

Summary of Sanple Characteristics

Means and Std. Deviations

Questionnaire

Variabl e A B c
M LES 14670. 10 - 14123. 08
(7502. 81) (7612. 40)
O HOVE - 0.92 -
(0.27)
CB-Auto (A-1 & C-1) 0.65 - 0.70
(0.82) (0.95)
CB-Auto (A2 & CG2) 0.63 - 0.59
(0.79) (0.72)
CB- Cost of Living (A-3) 8. 83 - -
(12.50)
Storm Danmage (B-1) - 852. 60 -
(1064. 20)
CB- St orm Danage (B-2) 707.02 -
(933. 26)
Aut o- Cost of Living (C3) - - 81.84
(168. 54)
Sanpl e Size 194 204 195
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units of which will be described below As the last row of Table 4 indicates,
each of the three sanples had about 200 respondents so that our conbined

sampl e for the studies was 593.

3. Risk-Risk Trade-Ofs

The first set of trade-offs to be analyzed is that between CB and auto
accident deaths. For this analysis Questionnaires A-1 and C-1 are pooled, as
are A-2 and C-2, since the questions are identical.

Establishing a death risk netric for CB enables respondents to think in
risk terns, avoiding the conparability problens that might be encountered if
monetary attributes were introduced. Sinmilarly, for policy purposes EPA can
establish a death risk equivalent and establish cost-effectiveness ratios in
terns of the cost per statistical death prevented. As indicated in Viscusi
(1986), this cost-effectiveness index will provide a conprehensive nmeasure of
the policy inpact and also avoid the political sensitivities of placing dollar
values on all health outcones. Once a uniformhealth netric is established,
one can then conpare the cost per life equivalent saved with various val ue-
of-1ife reference points and decide whether the policy should be pursued.

Unli ke nmarket-based studies of the value of life, the survey technique
yields information on the entire distribution of the valuations. Table 6
reports the deciles of the distribution for respondents who gave consi stent
answers that converged to a particular tradeoff value. As we will discuss in
Section 6, the requirement that the response pattern to the series of paired
conparisons be internally consistent will lead to nore neaningful estinates

than if no such checks were inposed. These consistency checks distinguish our



Table 6
Distribution Chronic Bronchitis -

Auto Death Trade-Offs

Aut o Death Equival ents per Chronic
Bronchitis Case

Lower Base Hi gher Base
Bronchitis Risk Bronchitis R sk

Decile (A-1 and C1) (A-2 and C2)
.10 0.12 0.05
.20 0.20 0.15
.30 0.23 0.17
.40 0. 27 0.17
.50 (nedian) 0.32 0.23
.60 0.40 0.40
.70 0. 80 0. 80
.80 1.00 1.00
.90 1.33 1. 60
1.00 4.00 4.00
Mean 0.68 0.61

(std. error of nean) (0.06) (0.05)
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approach from the usual contingent valuation nmethod in which respondents'
answers are taken at face value wi thout such formal tests of whether the
subj ects understood the valuation task.

The interpretation of the results in Table 6 is as foll ows. Consi der the
A-1 and C-1 colum. The respondent at the tenth percentile viewed a chronic
bronchitis probability as being just as severe as a risk of an auto accident
that was 0.12 as great. Thus, this individual would view a chronic
bronchitis risk of 100/100,000 per year as being equivalent to the annua
chance of being involved in an auto accident of 12/100, 000.

Consi der now the respondent at the top end of the distribution. This
i ndividual views a chronic bronchitis risk as being 4 tines as severe as a
risk of death, so that a 100/100,000 risk of CB would be viewed as conparable
to a 400/100, 000 risk of death.

The response pattern in which CB was nore highly valued than auto death

risks was exhibited by the top two deciles for each questionnaire's response

distribution. Such a pattern is not necessarily inplausible. Two
expl anations can be offered. First, individuals mght legitimtely believe
that such a severe chronic illness is a worse outcome than death. Their

nornmal activities would be curtailed, medical interventions including
hospitalization and possible reliance on a portable oxygen tank woul d
acconpany severe cases of CB, other illnesses would be nore likely, and they
woul d experience periods of depression.

The second possible explanation is that the respondents were establishing
equi val enci es between different average risks in an area rather than different

risks to thenselves. The CB risk was characterized as an involuntary risk not
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under their control except for snoking, whereas the auto accident risk differs
depending on one's driving habits and skills. Qher studies suggest that
i ndividuals may have overly optinmistic assessments of risks influenced by
their actions, such as auto death risks, as discussed in Viscusi and Magat
(1987). If this were the case, the perceived person-specific risk would be
bel ow the stated risk, causing an upward bias in the results in Table 2.

Rather than elinmnate the tails of the distribution, we show all of the
responses in Table 6. The nedian CB valuation is equivalent to 0.32 auto
deaths for A-1 and C1 and 0.23 auto deaths for A-2 and C 2. Because of the
skewed nature of the responses, the nean value is nore than double the median
response. For A-1 and C-1 the mean auto risk equivalent is 0.68 and for A-2
and for G2 it is 0.61. These values differ from each other by just over one
standard error, so that there are no statistically significant differences in
the mean response val ues across the two survey approaches.

The simlarity in the responses to Parts 1 and 2 of Questionnaires A and
C can be explored further using the results in Table 7. Since the results are
simlar for Questionnaires A and C, we will focus the discussion on
Questionnaire A. Respondents are roughly evenly distributed anong the three
categories of responses where the CB value in Part 1 is i) greater than, ii)
equal to, or iii) less than the response in Part 2. The percentage of
respondents who have a higher value on A-1 than A-2 is only 4 percent greater
than the percentage who have a higher valuation on A-2 than A-1.  Moreover,
the 95% confidence intervals for the fractions overlap so that these
differences are not statistically significant. Sinilarly, the magnitude of

the gap between the Part 1 and Part 2 responses (see the first and third rows



Sunmary of Response Differences

for Parts 1 and 2 of Questionnaire A and C

Table 7

(Std.

Fraction
Error of Mean)

Mean (Std. Error of Mean)

Par t

1 Value - Part 2 Val ue

CB Val ue

CB Val ue

CB Val ue

CB Val ue

CB Val ue

CB Val ue

(A-1)

(A-2)

>

CB Val ue (A-2)

CB Val ue (A-2)

A1 < CB Value (A-2)

(CG1)

(C1)

(C1)

CB Val ue (G 2)

CB Val ue (G- 2)

CB Val ue (G 2)

. 446
. 052)

.141
.037)

. 413
. 052)

477
.048)

. 128
.032)

. 394
. 047)

0.576
(0.117)

(0

-0. 697
(0.114)

0. 662
(0.124)

(0)

-0. 582
(0.115)
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of the last colum in Table 7), given that a discrepancy of a particular sign
exists, is negligible and is well within the confidence limts for the mean
val ue of the response differences.

The general inplications of these results is as follows. The risk of
chronic bronchitis is generally viewed as a |ess severe outcome than the risk
of death, but not in all cases. The prospect of a sustained chronic illness
is clearly viewed as a very severe outcome that is generally viewed as being
bel ow death in terms of its severity. Based on the median responses, the
death risk equivalent of CBis 0.2 - 0.3, and based on the nmean response it is
0.6 - 0.7. In each case the general order of nagnitude is the same and is
just below that of fatalities. As will be indicated in Section 5, these
statistics can be transforned into dollar valuation equivalents using

established value-of-life statistics.

4. Risk-Dollar Valuations of Chronic Bronchitis

The second approach that we enployed to value chronic bronchitis was to
establish risk-dollar trade-offs. The two approaches used were to establish
the chronic bronchitis risk equivalent of a higher cost of living and to
determine the relationship between chronic bronchitis risks and storm damage
risks.

Consider first the cost-of-living results in Table 8.  The first colum
of Table 8 lists the decile of the distribution. Colum two presents the
i ncreased dollar value in the annual cost of living that the respondent was
willing to incur per 1/100,000 reduction in the annual probability of chronic

bronchitis. If we multiply the results in colum 2 by 100,000 we obtain the



Table 9
Distribution of Chronic Bronchitis -

St orm Danmage Trade-offs

(B-1) (B-2)
Lower Base Chronic Hi gher Base Chronic
Bronchitis Risk Bronchitis Risk
Equi val ent Inplicit Dollar Equi val ent Inplicit Dollar
$2000 Damage Val ue per Case of $2000 Danmge Val ue per Case of
Decil e Probabi l'i ty/ Chronic Bronchitis Probabi l'i ty/ Chronic Bronchitis
100, 000 100, 000
.10 175. 00 $350, 000 60. 00 $120, 000
.20 228. 57 $457, 140 161. 54 $323, 080
.30 266. 67 $533, 340 186. 67 $373, 340
.40 266. 67 $533, 340 200. 00 $400, 000
.50 (nedian) 400.00 $800, 000 266. 67 $533, 340
.60 533. 33 $1, 066, 660 400. 00 $800, 000
.70 800. 00 $1, 600, 000 800. 00 $1, 600, 000
.80 1,333.33 $2, 666, 660 1, 000. 00 $2, 000, 000
.90 2,000. 00 $4, 000, 000 2,000. 00 $4, 000, 000
1.00 4,000. 00 $8, 000, 000 4, 000. 00 $8, 000, 000
Mean 852. 60 $1, 705, 200 707. 02 $1, 414,040
(std. error (91.93) ($183, 860) (80.32) ($160, 640)

of mean)
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implicit value per case of chronic bronchitis.

As in the case of the risk-risk results, the response pattern is skewed
so that the upper tail of the responses generates a mean valuation estimate in
excess of the nedian. The results here indicate the average dollar value of
chronic bronchitis is $883,000, with an associated standard error of $114,000
The median of the distribution is just over half of the nean, as it is
$457,000. Each of these values is below the usual estimates of the inplicit
value of life, which are reviewed in Viscusi (1986).

As in the case of the risk-risk tradeoffs, the upper bound of the CB
val uation estinmates exceeds the value of a fatality, as $8 mllion exceeds
some but not all estimates of the value of life. Mre precise conparisons of
all of the results using a dollar netric will be undertaken in Section 5.

The second set of CB risk-dollar tradeoffs, which is reported in Table 9,
uses storm damage risks as the dollar counterpart so that respondents nust
equate nonetary lotteries and health status lotteries. Questionnaire B-1
addressed this trade-off by raising the storm danmage risk in the area with the
| ower base CB risk, whereas Questionnaire B-2 |owered the storm damage risk
for the ones with the higher CB risk until indifference was achieved

The first colum of results for each of the questionnaire variants gives
the value of y for which a storm causing danage of $2000 with a probability
of y/100,000 is equivalent to a chronic bronchitis probability of 1/100, 000.
A nore meaningful metric is the expected storm damage that is equivalent to
each CB case. To obtain this figure one nmust nultiply the first colum of
results by the $2000 danage per storm danage event. The second colum of

results for each questionnaire gives the dollar value per statistical case of
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chronic bronchitis, where these dollar values have been obtained using the
storm damage costs.

The relationship between the Questionnaire responses varies depending on
the statistic one examnes. The median CB value is $800,000 for Questionnaire
B-1, which exceeds the $533,340 value for Questionnaire B-2. Thi s
relationship is reversed for the nean valuations, as the nean CB valuation in
the B-1 case is $1, 705,200, which exceeds the $1,414,040 result. The standard
errors of the mean estinmates are just over 10 percent of the nean val ues so

that the 95% confidence intervals for the two nean estimtes overl ap.

5. Trade-Ofs between Auto Deaths and Cost-of -Living

A useful check on the survey methodology is to ascertain the inplicit
value of life using a direct fatality risk-dollar tradeoff. This is done
usi ng autonobile accident risks and cost of living in Questionnaire C3, and
the results of this exploration are reported in Table 10.

The nedi an response of $2,286,000 is quite reasonable, but the nean val ue
of $8, 184,000 seens rather large. The high nean estinate was generated by a
portion of the sanple with value of life estimates as high as $80, 000, 000
Such inplausibly large estinmates can occur because of the difficulty of the
conmpari son task. Respondents are being asked to establish an equival ence
between sone annual chance of chronic bronchitis X/ 100,000 that is equival ent
to an $80 cost-of-living increase. This is a difficult conparison to nake on
a sensible basis. In contrast, the risk-risk questions focused on chronic
bronchitis - auto accident risk comparisons of x/100,000 and y/100, 000 where

nost respondents did not believe that the severity of outconmes differed by



Tabl e 10
Distribution of Auto Accident -

Cost of Living Trade-Ofs

(C3)
Dol I ar Val ue per Inplicit Dollar
1/ 100, 000 Reduced Val ue of
Deci l e Ri sk of Accident an Acci dent
.10 10. 00 $1, 000, 000
.20 17.50 $1, 750, 000
.30 17.50 $1, 750, 000
.40 20. 00 $2, 000, 000
.50 (nedi an) 22. 86 $2, 286, 000
.60 26. 67 $2, 667, 000
.70 40. 00 $4, 000, 000
.80 80. 00 $8, 000, 000
.90 177.78 $17,778, 000
1.00 800. 00 $80, 000, 000
Mean 81. 84 $8, 184, 000

(std. error of nean) (14. 40) (%1, 440, 000)
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nore than an order of magnitude.

The inplicit dollar value of CB can be obtained by chaining the responses
to questionnaire part C1, which gives the CB-auto death tradeoff, and part C
3 which gives the auto death-dollars tradeoff. These results appear in Table
11. The nedi an dol | ar value of each chronic bronchitis case is $800,000. The
mean is much greater because there is one outlier who had a $320 nmillion
value. This individual hit extrene responses on each conponent part, valuing
each CB case at 4 times the amount of each death and having an inplicit value
of an auto fatality of $80 mllion. In each case these were the highest
values in the sanple and the highest permtted by the program which suggests
that this individual did not understand the task.

An instructive summary of the results is provided in Table 12. For the
results creating CB/ Auto death risk equivalents, the numbers have been
transformed into inplicit value-of-life terms using three different reference
points: a $2 mllion value of life, a $3 mllion value of life, and a $5
mllion value of life. The $2 nmillion figure is conparable to the nedian auto
death risk valuation within the survey so that this estimte provides an
internal comparison of the results. The $3 nmillion figure is included since
the recent estimtes by More and Viscusi (1988) indicate that the |abor
market value of life is in the $2-$3 million range using BLS data, and this
was the "best estimate" of the value of life in earlier work by Viscus
(1983). The $5 mllion reference point is the value of life figure obtained
using new NIOSH data on job fatality risks, which More and Viscusi (1988)
view to be superior to the BLS data

The pattern displayed by the results is fairly simlar. In each case



Table 11
Inplicit Valuation of Chronic Bronchitis

Implied by CB-Auto Death and Auto Death - Cost of Living Tradeoffs

Questionnaire C

Fractiles Inferred CB Val ue
.10 $200, 000
.20 $350, 000
.30 $522, 449
.40 $646, 154
.50 $800, 000
.60 $1, 066, 667
.70 $2, 133, 333
.80 $3, 555, 556
.90 $12, 800, 000
.99 $71, 111, 111
1.00 $320, 000, 000
Mean $6, 962, 364
(Std. Error of Mean) ($2,977,373)

(N = 112)



Table 12

Summary of Risk-Dollar Equivalents

CB Dol | ar CB Dol | ar
CB Estinmmte Estimate Estimate

Direct Usi ng Usi ng Usi ng

Val uati on $2 MIlion $3 MIlion $5 M1 lion

Estimate Val ue of Life Val ue of Life Val ue of Life

CB/ Aut o:

A-1 & C1 (Median) - $640, 000 $960, 000 $1, 600, 000
A-1 & CG1 (Mean) .- $1, 360, 000 $2, 040, 000 $3, 400, 000
A-2 & C2 (Median) - $460, 000 $690, 000 $1, 150, 000
A-2 & G2 (Mean) .- $1, 220, 000 $1, 830, 000 $3, 050, 000

CB/ Cost of Living:
A-3 (Median) $457, 000 -- -- --
A-3 (Mean) $883, 000 -- -- -

CB/ St orm Danage:

B-1 (Median) $800, 000 -~ -- --
B-1 (Mean) $1, 705, 200 -- -- --
B-2 (Median) $533, 340 -- -- --
B-2 (Mean) $1, 414, 040 -- -- -

Aut o/ Cost of Living:
C-3 (Median) $2, 286, 000 -- --

C-3 (Mean) $8, 184, 000 .- ..
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mean valuations are at |east double the value of the nedian. Al though one
woul d not expect symmetry in a distribution truncated at zero, the very high
end responses observed may be due to response errors.

The nost clearcut divergence from plausible patterns is the mean val ue of
life of $8,6184,000 for the auto death/cost-of-living tradeoff. Wereas the
mean CB/ Auto values were roughly double the nedian, the nean Auto/Cost of
Living values were alnmost four tines the size of the nedian, indicating a nuch
more skewed distribution. As noted in the discussion of Table 10, this nean
value was influenced in part by individuals with inplied values of life as
high as $80 million. These outliers suggest that for sone people making
meani ngful tradeoffs involving small cost-of-living differences and |ow risks
of auto accident fatalities is a task they cannot handle effectively.

The valuation of chronic norbidity across the different questionnaire
approaches is quite similar for the case in which we use a $2 nmillion value of
life figure to transform the death equivalent statistics into meaningful
dollar estimates. The median values for the CB/ Auto tradeoffs range from
$460, 000 - $640,000, as conpared with a nedian value of $457,000 for the
CB/ Cost of Living tradeoff and a nedian value range of $533,340 - $800, 000
for the CB/ Storm Damage results. Even with a higher value of life of $3
mllion, the CB/Auto nedian range of $690,000 - $960,000 is not out of line
with the CB/ Cost of Living and CB/ Storm Danage results.

Once we nove to the case where a $5 nmillion value of life is used, the
dol I ar valuation of each CB case prevented is greatly increased to the
$1, 150,000 - $1,600,000 range. If EPA were to rely on, for exanple, the

CB/ Cost of Living results to value CB and then use a value of life of $5
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mllion without also using an appropriately adjusted CB value, this procedure
could potentially understate the value of the CB cases prevented by a factor

of 35. By converting all outcomes to a health risk equival ence scale using a
death risk metric, EPA avoids any distortion in the mx of illnesses that are
addressed that mght otherwi se occur if the value of |ife nunber selected was

i ncorrect.

6. Differences in Valid Response Rates

Wth a one-step contingent valuation (CV) study, the response rate is
usual ly quite high. Thus, if we asked respondents how nuch of a price premum
they would pay to reduce the poisoning risks for insecticide by a certain
anount, alnost all respondents give an answer within the realm of possibility.
Al though CV techniques generate a response, there are no internal consistency
checks to ensure that the response truly reflects individual preferences.

Wth our interactive conputer program such consistency checks were
incorporated directly. Individuals responding to paired conparison choices
were first taken through an exercise to verify that they understood the task
and could identify a dominant alternative. Their responses to the sequence of
pai rwi se choices could then be analyzed to ensure that the preferences
adhered to consistency standards. In particular, the sanple we anal yzed
excluded individuals in the follow ng categories:

(1) individuals whose responses failed to converge to a tradeoff rate

(2) individuals who preferred a donminated alternative

(3) individuals who were indifferent to all alternatives,

(4) individuals who exhibited inconsistent preferences, and
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(5) individuals whose trade-off value was zero
There were a nunber of variations on these departures fromrationality that we
determ ned based on a detailed analysis of the response sequence.

Tabl e 13 provides probit equation estinmates of the probability of giving
a valid response. As the bottom row of the table indicates, the response
probabilities ranged from 0.624 to 0.703 so that in all cases about two-thirds
of the sanple gave consistent responses. The |owest valid response rate was
for the CB/ Cost of Living tradeoff (A-3), and the highest response rate was
for the Auto Death/Cost of Living questions.

Few of the fourteen explanatory variables used in estinating the valid
response probability equation were significant. Those that were consequentia
fol lowed plausible patterns. First, older respondents had difficulty with two
of the questionnaire variants (A-1 & CG1 and B-1). The difficulty of the
task and perhaps the use of a new interview technology (conputers) nay have
affected the ol der respondents' performance. However, in four of the six
cases there were no statistically significant age effects. The second
systematic pattern is that snokers are better able to answer both of the
CB/ Auto Death Risk Tradeoff questionnaires (A-1 & G1 and A-2 & C2), which
probably reflects the greater thought that they have given to the inplications
of chronic bronchitis for their lives. The remaining variables capturing
preference intensity or risk-related personal characteristics were not
consequenti al

A potentially inportant determnant of the |ikelihood of a valid response
to any question sequence is the degree to which the subject has mastered the

interview task. A useful proxy for such understanding is the relationship
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Table 13

Esti mates for

the Probability
of a Valid Trade-Of Response

Coefficients (Asynmptotic Std. Errors)

Al A2
| ndependent and and
Vari abl e C1 C2 A-3 B-1 B-2 c-3
MALE 0.119 0. 209 0. 054 0. 331 0.122 -0.151
(0.142) (0.143) (0.199) (0.196) (0.193) (0.216)
MARRI ED 0. 210 -0.174 -0. 149 -0. 206 -0.135 0. 264
(0.161) (0. 160) (0.215) (0. 254) (0.251) (0.253)
Kl DS -0.031 -0.034 -0. 057 -0. 026 -0.071 0. 005
(0. 069) (0.069) (0.102) (0.098) (0.098) (0.101)
EDUCATI ON 0.036 -0.028 0. 023 -0.037 -0.033 -0. 006
(0.029) (0.029) (0. 046) (0.041) (0.042) (0. 040)
| NCOVE 0. 38E-5 0.50E-5 0. 27E-5 0.33E-5 -0.50E-5 -0.60E-5
(0.35E-5) (0.35E-5) (0.53E-5) (0.49E-5) (0.48E-5) (0.48E-5)
AGE -0.017 -0. 005 -0.003 -0.022 -0.011 -0.014
(0. 006) (0. 006) (0.008) (0.009) (0.009) (0.010)
CoLD 0.122 -0.019) 0. 103 -0.177 -0.015 0.112
(0. 144) (0. 144) (0.203) (0. 203) (0. 200) (0.222)
SMOKER 0. 353 0.297 -0. 382 -0. 164 0. 152 0. 320
(0.153) (0.153) (0.211) (0. 220) (0.221) (0. 226)
BREATH 0.134 0.239 0.132 0. 402 0. 046 0.417
(0.189) (0.187) (0. 262) (0. 257) (0.262) (0.291)
POUNDED -0. 258 -0. 369 -0. 427 0. 052 0.292 -0.515
(0.238) (0.238) (0. 350) (0.286) (0.283) (0. 366)
HOSPI TAL 0.235 0.334 0. 329 -0.253 -0.093 0. 308
(0.290) (0.292) (0.422) (0.332) (0.332) (0. 440)
EXERCI SE 0.014 -0. 027 0. 045 -0.025 0.016 -0.018
(0.027) (0.027) (0.037) (0. 040) (0.039) (0.042)
M LES 0. 75E-5 -0. 50E-5 -0.19E-4 - - 0. 33E-5
(0.97E-5)  (0.98E-5)  (0.14E-4) - - (0.14E-4)



Table 13 (cont'd)

Probit Estimates for the Probability
of a Valid Trade-Of Response

Coefficients (Asynmptotic Std. Errors)

A-1 A-2
| ndependent and and
Vari abl e CG1 G2 A-3 B-1 B- 2 C3
O HOVE - - - -0.129 0. 202 -
- - - (0. 390) (0.370) -
Mean Valid 0. 645 0. 658 0.624 0. 657 0. 662 0.703

Response Probability
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anong questionnaires in the valid response rate. \Wereas the valid response
rate to A1 and G1 was .645 (from Table 13), in Table 14 these valid response
rates range from .719 - .852 for individuals who had valid responses to other
parts of the questionnaire. A simlar pattern is displayed by the other
questions as well, as individuals who had valid responses el sewhere were 10-20
percent nore likely to give valid responses for any given segnment of the
questionnaire.

Overall, it appears that about one-third of the respondents were not
consi stent. Since valid responses on other parts of the survey dimnish the
invalid response rate by about half, the inconsistency in choices appears to
be roughly equally attributable to not being able to handle the survey task in

a consistent fashion and random factors.

7. Factors Affecting the Trade-Ofs

The main factor influencing the expressed risk-risk trade-off appears to
be the reveal ed trade-off from other parts of the questionnaire. Tables 15
and 16 present an illustrative set of regression results. Table 16 differs in
that no tradeoff result from another section of the questionnaire is included.
As can be seen, the tradeoff on A2 & C-2 had a strong positive effect on the
A1 & C1 response, and simlarly the A-1 & C1 values had a powerful effect
on A-2 & G2

Wth the exception of two positive EDUCATI ON coefficients, none of the
ot her variables are statistically significant. Smokers and non-snokers did
not differ in their tradeoff rates, and variables such as | NCOVE were

i nconsequenti al . The absence of substantial denographic variations is neither



Questionnaire A

Goup with valid
Responses

Tabl e 14

Fraction with Valid
Responses on A-1

Fraction with Valid

Responses on A-2

Differences in Valid Response Levels by Questionnaire

Fraction with Valid
Responses on A-3

Val i d Response
on A-1

Val i d Response
on A-2

Valid Response
on A-3

1. 000

0.719

0.727

0.767

1. 000

0.727

0.733

0. 688

1. 000

Questionnaire B:

Goup with valid
Responses

Fraction with Valid
Responses on B-1

Fraction with Valid

Responses on B-2

Val i d Response
on B-1

Val i d Response
on B-2

1. 000

0.763

0.769

1. 000

Questionnaire C.

Goup with valid
Responses

Fraction with Valid
Responses on C1

Fraction with Valid
Responses on C-2

Fraction with Valid
Responses on C-3

Val i d Response
on C1

Val i d Response
on G2

Val i d Response
on C3

1. 000

0. 852

0.730

0.832

1. 000

0.701

0.763

0.750

1. 000




Table 15

Anal ysis of Factors Affecting Trade-Ofs
Ln Trade- O f
Ln Trade-Of f Ln Trade- OFf CB - Cost
CB - Auto CB - Auto of Living
I ndependent Vari abl es A1 and C1 A-2 and G2 A-3
MALE 0. 040 -0. 229 -0. 268
(0.143) (0.158) (0. 365)
MARRI ED 0.032 -0. 165 0.704
(0.180) (0. 200) (0. 449)
KI DS -0. 117 0.024 -0. 051
(0.098) (0.110) (0.275)
HOUSEHOLD 0.090 -0. 050 -0.297
(0.084) (0.093) (0.227)
EDUCATI ON 0. 064 -0.019 0.174
(0.032) (0.036) (0.088)
| NCOVE -4.2E-6 -1.1E-6 1.8E-5
(3. 7E-6) (4. 2E-6) (1.0E-5)
AGE 0.010 0. 004 0.019
(0.008) (0.009) (0.019)
SMOKER 0. 087 0.093 -0. 227
(0.148) (0. 165) (0. 449)
Ln Trade-Of 0.295 0. 365 0.248%
CB- Aut o on ot her (0.061) (0.076) (1.185)
part of questionnaire
B2
.14 .13 0.09

&This coefficient is for

the variable that

represents the average of
respondent's answers to Parts A-1 and A-2 of the questionnaire.

t he



Tabl e 16

Anal ysis of Factors Affecting Trade-Ofs

Ln Trade-Of f
Ln Trade- O f Ln Trade-O f CB - Cost
CB - Auto CB - Auto of Living
I ndependent Vari abl es A-1 and C1 A-2 and C2 A-3
MALE -0. 089 -0.136 -0.273
(0.137) (0. 244) (0.168)
MARRI ED -0.082 0. 053 -0. 406
(0.169) (0.285) (0.200)
KI DS -0.044 0. 060 0. 087
(0. 094) (0.191) (0.115)
HOUSEHOLD 0.036 -0.155 -0. 065
(0.079) (0.139) (0.098)
EDUCATI ON 0.035 0. 097 0. 003
(0.030) (0. 060) (0.037)
| NCOVE -6.3E-6 -9.2E-6 1.3E-6
(3. 7E-6) (6. 3E-6) (4. 2E-6)
AGE 0. 007 0.013 0.002
(0.007) (0.011) (0.008)
SMOKER 0. 144 -0.124 0.036
(0. 146) (0.291) (0.177)
22 0. 00 0. 00 0.01
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i nconsequenti al . The absence of substantial denpgraphic variations is neither
surprising nor disturbing. Mst individual attributes, such as househol d
incone, should affect the CB valuation and the value of life simlarly. For
the risk-risk tradeoffs, it is only factors that have a differential effect on

these valuations that will be consequential in the regression equation.

8. Concl usion

Wth all of the methodol ogies we adopted, we obtained internally
consi stent valuations of chronic bronchitis outconmes. Qur preference is for
the risk-risk approach for several reasons. First, a conparison of health
ri sks of conparable magnitude (e.g., 10/100,000 CB risk and 1/100,000 fatality
risk) is a task that appears easier to give neaningful responses to than
conparing a 1/100,000 CB risk with an $80 cost-of-living increase. Second,
the results establish a death risk netric for EPA policy that limts the use
of dollar values to the valuation of death risk equivalents. Such a
procedure nmay not only be nore potentially viable than attaching a dollar
value to each outcome, but it may be a nore sensible econonic approach as
wel | . In particular, when one perforns a sensitivity analysis that reflected
the range in the estimates of the value of life, the relationship anong the
values of different health outcomes will be preserved.

It should also be stressed that obtaining neaningful valuation responses
is anontrivial task. Substantial education of individuals regarding the
health effects is required, and care nust be taken to ensure that responses
are consistent. One methodol ogi cal approach that we believe would be invalid

woul d be to elicit a large nunber of valuation estinmates with a questionnaire
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that did not make clear to the respondents the inplication of different health

outcomes for their well-being.
What our approach acconplishes is to establish econom cally meaningfu

measures of the valuation of risk attributes that cannot be estimated using

avail abl e market risk data.
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W include as an appendix a copy of the Questionnaire A. A set of the ful
Questionnaires A-Cis available fromthe authors. Dr. Alan Carlin at EPA also has

one copy.



Appendi x: Questionnaire A



My name is Sam.

] | am a computer who has been taught to ask people questions.
| will ask you some questions about areas in which you might live.

But first, type in your first name on the keyboard.

C- L £ L) M~ D 0 W 3 T ¢ § LDy~

— e M ey be e o

THEN PRESS ENTER...

b
g b ]
—— T e T e Y e v

Oueetian Munter 2

*kkk

Lo I

Thank you.

N £

There are no right or wrong answers.

~3 a-

: Please try to give us your honest opinion-- YOUR OPINIONS COUNT.

~0

—
[V ]

Of course your answers will be strictly confidential.

The questions | will ask can be answered by pressing the keys below
or by using the arrow keys the interviewer showed you on the keyboard

HOW DO YOU FEEL TODAY?

—
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—
[ = « JERS

3 ? H ¢ ! 2 3

) ’ + 1 ! ] | QR |

---;---'---‘---‘---.-.._*---.---'---’---, H H

20 NOT SO GREAT oxay SIMPLY TERRIFIP

-

MOVE THE CURSOR WITH THE ARROM KEYS...THEN PRESS ENTER...
iyeu mav ALNAYS put the cursor anywhere along the line)
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)

e~ ———-
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If you make a mistake, don't worry.

You can go back to an earlier question by simply pressing "X".

Would you like to see the last screen again? If you would

PRESS 'X'. otherwise....

PRESS ANY KEY....

Cime tioon Numbar o

| AM A PRETTY SMART COMPUTER

BUT SOMETIMES | HAVE TROUBLE WITH SEX

PLEASE TELL ME IF YOU ARE:

1 FEMALE

2 MALE

PRESS THE NUMBER OF YOUR ANSWER...
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HOW MANY PEOPLE LIVE IN YOUR HOME,

INCLUDE YOURSELF AS WELL AS OTHER ADULTS AND CHILDREN?

1 1 PERSON

2 2 PEOPLE

3 3 PEOPLE

4 4 PEOPLE

5 5 OR MORE PEOPLE

PRESS THE NUMBER OF YOUR ANSWER...

Cuesticn Hasher &

HOW MANY CHILDREN UNDER 18 YEARS OLD LIVE IN YOUR HOME?

1 1 CHILD

2 2 CHILDREN

3 3 CHILDREN

4 4 CHILDREN

5 5 CHILDREN

6 6 CHILDREN

7 7 OR MORE CHILDREN

8 NONE

PRESS THE NUMBER OF YOUR ANSWER...



Thank you,

I am now going to ask how you feel about different areas where you

could live.
Where you live affects:
) * YOUR chance of getting CHRONIC BRONCHITIS from air pollution
i * YOUR chance of a FATAL AUTOMOBILE ACCIDENT
i
and
K * YOUR cost of living.
How you feel about these factors is important so that

]

)

]

1

)

H

]

1

;

: your government can make laws and regulations that

19 reflect what you want.

1
)
i
13
1
]
1
1
L
1
H

PRESS ANY KEY...
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Because | am going to ask you questions about

CHRONIC BRONCHITIS, 1 need to tell you a

o 0 3 o

little bit about what it would mean for you to

—
—

-

get this disease.
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PRESS ANY KEY...
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The interviewer told you about CHRONIC BRONCHITIS.

DOES ANYONE YOU KNOW HAVE CHRONIC BRONCHITIS?
1 YES
2 NO

3 NOT SURE

PRESS THE NUMBER OF YOUR ANSWER..

There are several lung diseases related to CHRONIC BRONCHITIS,
such as:

ASTHMA

EMPHYSEMA

BRONCHIOLITIS

DOES ANYONE YOU KNOW HAVE ANY OF THESE DISEASES?
1 YES
2 NO
3 NOT SURE

PRESS THE NUMBER OF YOUR ANSWER...
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IT you developed CHRONIC BRONCHITIS, you would have it for
the rest of your life, although it would not significantly

decrease the number of years you live.

BEFORE TAKING THIS SURVEY, DID YOU KNOW THAT CHRONIC BRONCHITIS

HAS NO EFFECT ON THE LENGTH OF YOUR LIFE?

1 YES

PRESS THE NUMBER OF YOUR ANSWER...

P - e o e > s - -

Tuestion Mamboas 12

The chances of getting CHRONIC BRONCHITIS increase with age.

I AM JUST TWO YEARS OLD.

HOW OLD ARE YOU?

TYPE IN YOUR AGE ON THE KEYBOARD, THEN PRESS ENTER...
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With CHRONIC BRONCHITIS, you would feel an uncomfortable shortness

of breath, much like having a bad chest cold that never goes away.

HAVE YOU EVER HAD A CHEST COLD THAT IS SO BAD THAT

YOU HAD DIFFICULTY BREATHING?

1 NEVER

2 A FEW TIMES

3 OFTEN

PRESS THE NUMBER OF THE ANSWER..

IT you developed CHRONIC BRONCHITIS and were working

outside your home, you would continue to work but would not be

able to do those parts of your job involving active physical effort

However, because of insurance, Social Security and other government

programs, your medical b

ills and your wages would be covered.

ARE YOU CURRENTLY WORKING OUTSIDE YOUR HOME FOR PAY?

1 YES

2 NO

PRESS THE NUMBER OF YOUR ANSWER...
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IT you had CHRONIC BRONCHITIS, you would have to frequently visit
your doctor, regularly take medication, and periodically go to the

hospital for more intensive medical care.

IT you smoke, you would be urged to quit because smoking

would worsen your breathing.

DO YOU SMOKE TOBACCO?
1 YES

2 NO

PRESS THE NUMBER OF YOUR ANSWER...

DID YOU SMOKE CIGARETTES EARLIER IN YOUR LIFE?

1 YES

PRESS THE NUMBER OF YOUR ANSWER. ..
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HOW LONG AGO

DID YOU QUIT SMOKING CIGARETTES?
LESS THAN 1 YEAR

1-9 YEARS

10-19 YEARS

20-29 YEARS

30-39 YEARS

40-49 YEARS

50 YEARS OR LONGER

PRESS THE NUMBER OF YOUR ANSWER...

At .

Tnestron Maontzze

WHEN YOU SMOKED,

HOW MANY PACKS OF CIGARETTES DID YOU

SMOKE PER DAY?

1 LESS THAN 1 PACK

2 1-2 PACKS

3 OVER 2 PACKS

PRESS THE NUMBER OF YOUR ANSWER...

13
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WHAT TYPE OF TOBACCO DO YOU SMOKE?

1 CIGARETTES ONLY

2 PIPES OR CIGARS, BUT NOT CIGARETTES

3 CIGARETTES, AND PIPES OR CIGARS

PRESS THE NUMBER OF YOUR ANSWER...

-~y

Ciieeticay MNumber 25

ABOUT HOW MANY YEARS HAVE YOU BEEN SMOKING?

1 LESS THAN 1 YEAR

2 1-10 YEARS

3 10-20 YEARS

4 20-30 YEARS

5 30-40 YEARS

6 40-50 YEARS

7 OVER 50 YEARS

PRESS THE NUMBER OF YOUR ANSWER...
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ABOUT HOW MANY PACKS OF CIGARETTES DO YOU SMOKE PER DAY?

1 LESS THAN 1 PACK

2 1-2 PACKS

3 OVER 2 PACKS

PRESS THE NUMBER OF YOUR ANSWER...
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I need to know how strongly you feel about the different effects of
CHRONIC BRONCHITIS with respect to the following:

-- LIVING WITH AN UNCOMFORTABLE SHORTNESS OF BREATH
FOR THE REST OF YOUR LIFE
-- BEING EASILY WINDED FROM CLIMBING STAIRS
-- COUGHING AND WHEEZING REGULARLY
-- SUFFERING MORE FREQUENT DEEP CHEST INFECTIONS
AND PNEUMONIA
-- HAVING TO LIMIT YOUR RECREATIONAL ACTIVITIES TO
ACTIVITIES SUCH AS GOLF, CARDS, AND READING
-- EXPERIENCING PERIODS OF DEPRESSION
-- BEING UNABLE TO DO THE ACTIVE, PHYSICAL PARTS OF YOUR JOB
-- BEING LIMITED TO A RESTRICTED DIET
-- HAVING TO VISIT YOUR DOCTOR REGULARLY AND TO TAKE
SEVERAL MEDICATIONS
-- HAVING TO HAVE YOUR BACK MILDLY POUNDED TO HELP
REMOVE FLUIDS BUILT UP IN YOUR LUNGS
-- HAVING TO BE PERIODICALLY HOSPITALIZED
-- HAVING TO QUIT SMOKING
-- HAVING TO WEAR A SMALL, PORTABLE OXYGEN TANK

PRESS ANY KEY
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PLEASE RATE THE FOLLOWING EFFECTS OF CHRONIC BRONCHITIS

ON AN IMPORTANCE SCALE RANGING FROM NOT AT ALL IMPORTANT

TO AVOID TO EXTREMELY IMPORTANT TO AVOID.

-- LIVING WITH AN UNCOMFORTABLE SHORTNESS OF BREATH FOR
FOR THE REST OF YOUR LIFE

3 ? H @ 1 2 3
et S e e R At B R e R
NAT AT ALL SLIGHTLY EXTREMELY
INPORTANT IMPORTANT [HPORTANT
n Avold T AVDID 10 AYOID

HOVE CIRSOR WITH ARROW KEYS...THEN PRESS ERTER...
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PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:

-- BEING EASILY WINDED FROM CLIMBING STAIRS

3 ? ! 0 { 2 3
R e Al e Dt Eed bt Rl
NOT AT ALL SLIGHTLY ) EXTREMELY
IMPORTANT IMPORTANT IMPORTANT
T8 AVQID 70 AVDID T0 AVOIR

MOVE CURSOR WIT4 ARRDW KEYS...THEN PRESS ENTER...
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PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:

-- COUGHING AND WHEEZING REGULARLY

3 ? ! 0 H ¢ 3

R et R R R e R Rt R
NOT AT ALL SLIGHTLY EXTREMELY
INPORTANT IMPORTANT IBPORTANT
T0 AVEID TO AVDID Th avoln

NAVE CURSOR WITH ARROW KEYS...THEN PRESS ENTER...
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PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:

-- SUFFERING MORE FREQUENT DEEP CHEST INFECTIONS
AND PNEUMONIA

3 2 ! 0 i ¢ 3
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NOT AT ALL SLIBHTLY EXTRENELY
IMPGRTANT IMPGRTANT IMPORTANT
70 AVOID 70 AVAID Th AVDID

WOVE CURSOR WITH ARRCM KEYS...THER PRESS ENTER...
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PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:

-- HAVING TO LIMIT YOUR RECREATIONAL ACTIVITIES TO
ACTIVITIES SUCH AS GOLF, CARDS, AND READING

3 ¢ ! ¢ t 2 3

R R e e e T e R e it
KOT AT ALL SLIGHTLY EXTREMELY
IMPORTANT INPORTANT INPORTANT
T8 AVOID 10 AVDID T80 AVRIR

MOVE CURSOR WITH ARROW KEYS...THEM PRESS ENTER...

OQuestion Nuwnlzer

PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:

-- EXPERIENCING PERIODS OF DEPRESSION

3 4 ! 0 ! ¢ 3

e e el e R B L LD MR R H
NOT AT AlL SLIBHTLY EXTREMEL:
IMPORTANT INPORTANT IMPORTANT
T0 AVOID 70 AVEID 0 AVRID

BQOVE CURSOE WITH ARROW KEYS...THEN PRESS ENTER...
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PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:

-- BEING UNABLE TO DO THE ACTIVE, PHYSICAL PARTS OF YOUR JOB

3 2 { 0 i 2 3

e R R e R e Rt R et DL RR et Rt
NOT AT ALL SLIGHTLY EXTREMELY
INPORTANT IMPORTANT IMPORTANT
70 AYOID 18 AVOID 0 AVOIR

HOVE CURSOR WITH ARROW KEYS...THEN PRESS ENTER...
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PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:

-- BEING LIMITED TO A RESTRICTED DIET

3 2 i 9 ! 2 3
R e B e R S e e e R
NOT AT ALl SLIGHTLY EXTREMELY
IMPORTANT INPORTANT IMPORTANT
0 AVBID 70 AVEID 7@ AVRID

MOVE CiIRGOR WITH ARROMW KEYS...THEN PRESS ENTER...
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PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:

-- HAVING TO VISIT YOUR DOCTOR REGULARLY AND TO TAKE
SEVERAL MEDICATIONS

3 2 1 0 § 2 3

e e e R e e s bt R Bt
NOT AT ALL SLIGHTLY EXTREMELY
INPORTANT IMPORTANT IMPORTANT
TR AVBID TR AYBID T0 AVRIR

MOVE CURSOR WITH ARROW KEYS...THEN PRESS ENTER...
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PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:

-- HAVING TO HAVE YOUR BACK MILDLY POUNDED TO HELP
REMOVE FLUIDS BUILT UP IN YOUR LUNGS

3 ¢ ! ¢ ! ? 3
R et At Db LD DL AL Rt
NOT AT ALL SLIGHTLY EXTREMEL Y
IMPORTANT IMPORTANT IMPORTANT
T0 AVCID 18 AVOID 0 AVRID

MOVE CURSCR WITH ARROM vEYS...THEN PRESS ENTER...
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DQuestion Munkhes 775

PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:

-- HAVING TO BE PERIODICALLY HOSPITALIZED

3 .2 ! 0 ! 2 3
R e R R R S e R R R
NOT AT ALt SLIGHTLY EXTREMELY
IMPORTANT INPORTANT INPORTANT
10 AVCID TG AYOID T8 AVOID

MOVE CURSOR WITH ARROW KEYS...THEN PRESS ENTER...
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PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:

-- HAVING TO QUIT SMOKING

3 2 ! 0 { ¢ 3

e e e Rt A Ry S e R et Rt Rt
NOT AT ALL SLIGHTLY EATREMELY
IMPORTANT IMPORTANT IMPARTANT
T0 AVQID 0 AVOID T8 AVOLD

NOVE CURSOR WITH ARROW KEYS...THEN PRESS ENTER...
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7 PLEASE RATE HOW STRONGLY YOU FEEL ABOUT AVOIDING THE FOLLOWING:
8.

9

{
1! -- HAVING TO WEAR A SMALL, PORTABLE OXYGEN TANK

12
13
14 3 3 2 1 0 1 2 3

5 ! R e e R A DT TR R PR P
18 4 NOT AT ALL SLIGHTLY EXTREMELY
17 1 IMPORTANT INPORTANT IRPORTANT
18} T4 AVOID T8 AVOID TR AVAID
19 4
20 )
21! KOVE CURSOR WITH ARRONW KEYS...THEN PRESS ENTER...
22 !
23
24

51

Ouestion Muambar 3%

{1

2!

3 HOW MANY HOURS PER WEEK DO YOU ENGAGE IN STRENUOUS PHYSICAL EXERCISE,

'3

5 SUCH AS JOGGING, TENNIS, AND COMPETITIVE SPORTS?

&

A 1 LESS THAN ONE

8!

94 2 ONE- TWO

10 1

1 3 TWO- THREE

12 |

13 1 4 THREE- FOUR

14 )

15 5 FOUR- FIVE

16 !

171 6 FIVE- SIX

18 |

19 ) 7 SIX- SEVEN

20 !

21 8 MORE THAN SEVEN

22!

23 PRESS NUMBER OF YOUR ANSWER...

2
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COMPARED TO FRIENDS OF YOUR AGE, WOULD YOU CONSIDER YOURSELF. ..

1 MUCH LESS ACTIVE

2 SOMEWHAT LESS ACTIVE

3 ABOUT AS ACTIVE

4 SOMEWHAT MORE ACTIVE

5 MUCH MORE ACTIVE

PRESS THE NUMBER OF YOUR ANSWER...

Claestion NMunher

—————— P T R T

By living in different areas, you would face different
chances of developing CHRONIC BRONCHITIS. You would also

face different chances of having a FATAL AUTO ACCIDENT.

Now let me ask you some questions about your experience

with FATAL AUTOMOBILE ACCIDENTS and with driving.

PRESS ANY KEY TO CONTINUE...

cm-
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HAVE YOU EVER LOST A CLOSE RELATIVE OR FRIEND

IN AN AUTOMOBILE ACCIDENT?

1 YES

2 NO

PRESS NUMBER OF YOUR ANSWER...

Guestian Mumhsr al

YOUR chance of being in a fatal automobile accident depends
on how many miles per year YOU travel.

The average North Carolina citizen travels approximately 10,000 miles per
year (200 MILES PER WEEK), either as a passenger or the driver of a car.

PLEASE ESTIMATE THE NUMBER OF MILES YOU TRAVEL AS A
PASSENGER AND A DRIVER EACH YEAR?
1 UNDER 1,000 MILES PER YEAR
2 1,000-4,999 MILES PER YEAR ,
3 5,000-9,999 MILES PER YEAR
4 10,000-14,999 MILES PER YEAR
5 15,000-20,000 MILES PER YEAR

6 OVER 20,000 MILES PER YEAR



1

3.

i

5

- WHEN YOU ARE IN A CAR, ARE YOU GENERALLY THE DRIVER OR THE PASSENGER?
L 2

81 1 ALMOST ALWAYS THE DRIVER

9!

163 2 GENERALLY THE DRIVER

{13

17 3 ABOUT HALF AND HALF

13 !

15 1 4 GENERALLY THE PASSENGER

151
ih ) 5 ALMOST ALWAYS THE PASSENGER

171
12

19 3 PRESS NUMBER OF YOUR ANSWER...
20 |
)
21
£33

24

i

Unesthion Moambes 49

t

2 Now I am going to tell you about YOUR chance of

3

4 developing CHRONIC BRONCHITIS and YOUR chance of

5

6! DYING IN AN AUTO ACCIDENT...

71

8.

91 | estimate YOUR chance of CHRONIC BRONCHITIS as follows:
10 3

iy IN ANY YEAR, YOU HAVE 100 CHANCES OUT OF 100,000

121

131 OF DEVELOPING CHRONIC BRONCHITIS.

14 )

H

1A} Said another way, OUT OF A GROUP OF 100,000 PEOPLE LIKE YOU,
b BN

18 ) 100 WILL DEVELOP CHRONIC BRONCHITIS EVERY YEAR.

19

20

N

a2 | PRESS ANY KEY...

21,
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Furthermore, I estimate YOUR chance of DYING IN AN

- Wy

AUTOMOBILE ACCIDENT as follows:

-3 O

(7]

H IN ANY YEAR, YOU HAVE 20 CHANCES OUT OF 100,000
1G5
PN
12
13
H Said another way, OUT OF A GROUP OF 100,000 PEOPLE LIKE YOU,

o

Ao 20 WILL DIE IN AN AUTOMOBILE ACCIDENT.
17

18 1
{e
aa !
P3N
28
23
24

€
@

OF DYING IN AN AUTOMOBILE ACCIDENT.

PRESS ANY KEY...

-— B O

fisestran Thunbor .

Of course, everyone wants to live in a healthier and safer place.

To find out how much you value improvement in health and safety, I
will ask you to evaluate areas that are HEALTHIER AND SAFER than where
you live now.

—
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In choosing among areas, consider only the

[
ro

risks of CHRONIC BRONCHITIS and FATAL AUTOMOBILE

- pa b
L IS N

-

ACCIDENTS to YOURSELF and YOUR IMMEDIATE FAMILY.

s .
-0 oo -3 o

g )

o PRESS ANY KEY...
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I ASK YOU TO ASSUME THAT THE NEW PLACES ARE

IDENTICAL IN ALL RESPECTS TO WHERE YOU PRESENTLY

LIVE EXCEPT:

-- you have a LOWER chance of DYING IN AN AUTO ACCIDENT

-- you have a LOWER chance of getting CHRONIC BRONCHITIS

PRESS ANY KEY.. .
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Duesticm Number 49

Remember that CURRENTLY
-- YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year
-- YOUR chance of an AUTO DEATH IS 20 out of 100,000 every year

WHICH AREA DO YOU PREFER?

YOUR

CHANCE in AREA A in AREA B

OF CHRONIC

BRONCHITIS 75 out of 100,000 55 out of 100,000

OF DYING IN AN
AUTO ACCIDENT 15 out of 100,000 11 out of 100,000

Let"s be sure you understand the question. In Area A, YOUR chance
of developing CHRONIC BRONCHITIS would be reduced to 75 out of
100,000. In Area B, YOUR chance of CHRONIC BRONCHITIS would

be further reduced to 55 out of 100,000. Similarly

your chance of a FATAL AUTO ACCIDENT is lower in both areas.

1 AREA A

2 AREA B
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WELL DONE, LAt

You were right to prefer AREA B since it is better on

both CHRONIC BRONCHITIS AND AUTO DEATHS.

PRESS ANY KEY...

Ouesticn Mambzer T

Area B would be better on both CHRONIC BRONCHITIS and AUTO DEATH.
Since you may not have understood this, 1 would like you to
answer the question again.

WHICH AREA DO YOU PREFER?

YOUR

CHANCE in AREA A in AREA B

OF CHRONIC

BRONCHITIS 75 out of 100,000 55 out of 100,000
OF DYING IN AN

AUTO ACCIDENT 15 OUT OF 100,000 11 out of 100,000

Let"s be sure you understand the question. In Area A, YOUR chance
of developing CHRONIC BRONCHITIS would be reduced to 75 out of
100,000. In Area B, YOUR chances of CHRONIC BRONCHITIS would

be further reduced to 55 out of 100,000. Similarly

your chance of a FATAL AUTO ACCIDENT is lower in both areas.

1 AREA A

2 AREA B
NOW, PRESS THE NUMBER OF YOUR ANSWER
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You preferred Area B.

Now | will ask you BY HOW MUCH do you prefer Area B.

WHICH AREA DO YOU PREFER?

YOUR

CHANCE in AREA A in AREA B

OF CHRONIC

BRONCHITIS 75 out of 100,000 55 out of 100,000
OF DYING IN AN

AUTO ACCIDENT 15 out of 100,000 11 out of 100,000

AREA A AREA B
3 2 H 0 ] 2 3
Strongly 1e-=lee=lemclem=lom=leccbome]mnfoomjanclaamia==]  Strongly
prefer About the same prefer

MOVE CHRSOR WITH ARROW KEYS... THEM PRESS ENTER...

:
[]
[]
]

Question Munber 5S4

Since you preferred Area B please move the cursor along the

number line indicating BY HOW MUCH You preferred Area B.

WHICH AREA DO YOU PREFER?

YOUR
CHANCE in AREA A in AREA B
OF CHRONIC
BRONCHITIS 75 out of 100,000 55 out of 100,000
OF DYING IN AN
AUTO ACCIDENT 15 out of 100,000 11 out of 100,000
AREA A AREA B
3 ? { 0 ! 2 3
Strongly -m-)-==ie==lo=-ie-oloem#emo)oomlemeloam==--=  Strongly
prefer About the saae prefer

AOYE CURSOR WITH ARROW KEYS... THEN PRESS ENTER...
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: GOOD WORK, now you have the hang of it !!

The rest of the questions will be somewhat harder to

answer because AREA B will be better than AREA A on

el

CHRONIC BRONCHITIS, but worse on AUTO DEATH.

PRESS ANY KEY.. . .
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¢! Remember that CURRENTLY

3 -- YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year
4 -- YOUR chance of an AUTO DEATH is 20 out of 100.000 every year

LI

&3 WHICH AREA DO YOU PREFER?

7% YOUR

8 | CHANCE AREA A AREA B

9

10 ! OF CHRONIC

{1 1 BRONCHITIS 75 out of 100,000 55 out of 100,000

|

13 3 OF DYING IN AN

16 | AUTO ACCIDENT 15 out of 100,000 19 out of 100,000

15

14 3

HOH AREA A AREA B

18 !

19 ! 3 2 ! 0 1 2 3

ed ! Strongly 1---)ce=leemlemmlommleomgomcleamomsom= oml-==] Strongly
211 prefer fbout the same prefer
L
23
26 ) WGYE CURSOR MITH ARRON KEVYS...THEM PRESS ENTER OR X T0 REDA...

o)
W
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1
2 1 Remember that CURRENILY
3 -- YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year
§ 3 -- YOUR chance of an AUTO DEATH is 20 out of 100,000 every year
N
o WHICH AREA DO YOU PREFER?
71 YOUR
8 | CHANCE AREA A AREA B
9
10 1 OF CHRONIC
£ 1 BRONCHITIS 75 out of 100,000 55 out of 100.000
121
13 1 OF DYING IN AN
14 §  AUTO ACCIDENT 15 out of 100,000 19 out of 100,000
15 4
141
171 AREA A AREA B
18 4
193 3 2 H d t 2 3
20 3 Strongly i---l---i-meles=looo)mmfoemioon]cencenleaaloo=! Girangly
21! prefer About the same prefer
a3 You preferred Area B. In the next screen, | will RAISE your chance
231 of CHRONIC BRONCHITIS in Area B from 55 to 60 out of 100,000.
24 3 Think about how your preference rating would change.
e PRESS ANY KEY TO CONTINUE...
tivesticn Munber &9
13
21 Remember that CURRENTLY
3 -- YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year
4 -- YOUR chance of an AUTO DEATH is 20 out of 100,000 every year
5
& WHICH AREA DO YOU PREFER?
7+ YOWR
81 CHANCE AREA A AREA B
91
10 ! OF CHRONIC
{1 1 BRONCHITIS 75 out of 100,000 60 out of 100,000
12 4
13 1 OF DYING IN AN
14 1 AUTO ACCIDENT 15 out of 100,000 19 out of 100,000
15
14 3
173 AREA A AREA B
18}
193 3 2 { 9 { 2 3
20 Stromgly i-==l-=-i-==lo-cl--cf-ecdemfoon]omm] === ---] Strongly
3 prefer Abcut the sase prefer
a2
23
34 MOVE CURSOR WITH ARROW KEYS....THEN PRESS ENTER OR X TO REDO...



—
W " 2 W TN g )Y e

——

13

—
s

o
~3 -

A3 PO FO Fy FB —
: wig - Do
- P e el Y Le %% e mE WE e ww me ol e ew e e ee m— =

th -

e wv we o

. T T g TR me = mm i me ga wm

————— e ——

Dueaticn Muamhes oo

B - e . . . E et — .- e .~ BB EE S E e e . e ma awwm - .- o

Remember that CURRENTLY
-- YOUR chance of CHRONIC BRONCHITIS is 15 out of 100,000 every year
-- YOUR chance of an AUTO DEATH is 20 out of 100,000 every year

WHICH AREA DO YOU PREFER?

YOUR

CHANCE AREA A AREA B

OF CHRONIC

BRONCHITIS 75 out of 100,000 65 out of 100,000
OF DYING IN AN

AUTO ACCIDENT 15 out of 100,000

19 out of 100,000

AREA A AREA B
3 2 ) ] t 2 3
Strongly i---i-=sloeelocclooococgomelaonfomn)oanl-ocie==! Strongly
prefer fbout the sase prefer

MOVE CURSOR WITH ARROW KEYS...THEN PRESS ENTER OR X TO REDO...

fuestion Number
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Remember that CURRENTLY
-- YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year
-- YOUR chance of an AUTO DEATH is 20 out of 100,000 every year

YOUR
CHANCE

WHICH AREA DO YOU PREFER?

AREA A AREA B

OF CHRONIC

BRONCHITIS 75 out of 100,000

70 out of 100,000

OF DYING IN AN

AUTO ACCIDENT 15 out of 100,000

19 out of 100,000

AREA A AREA B
3 ? ! 0 ! 2 3

Strongly i---l-=-ie--l-m-lomelemefoeclemelomm ool o==] === Strongly
prefer fbout the sase prefer

MOVE CURSOR WITH ARROW KEYS...THEN PRESS ENTER OF X TO REDO




W ) TV —

~3 o

(=~

3
12
13
15
15
ia
17

—
[-=]

19
20
21

2

23
24

a5

.y

Thieamtreas om0 0

Remember that CURRENTLY
-- YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year
-- YOUR chance of an AUTO DEATH is 20 out of 100,000 every year

WHICH AREA DO YOU PREFER?
YOUR

CHANCE AREA A AREA B

OF CHRONIC
BRONCHITIS 75 out of 100,000 72 out of 100,000

OF DYING IN AN
AUTO ACCIDENT 15 out of 100,000 19 out of 100,000

AREA A AREA R

3 2 t 0 ! 2 3
Strongly l-==iee=lee={-ol-ooi-mcgmoloomloealaealocnlel Girgngly
prefer About the sase prefer

MOVE CURSOR WITH ARRNM KEYS...THEN PRESS ENTER R X TRt REDC...
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Remember that CURRENTLY
-- YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year
-- YOUR chance of an AUTO DEATH is 20 out of 100,000 every year

[}
L]
H
1
!
1
1
1
»
! WHICH AREA DO YOU PREFER?
! YOUR

i CHANCE AREA A AREA B
H

1]

’

!

¥

1]

]

1]

?

¥

1

)

OF CHRONIC
BRONCHITIS 75 out of 100,000 73 out of 100.000

OF DYING IN AN
AUTO ACCIDENT 15 out of 100,000 19 out of 100,000

AREA A ARER B

3 2 ! 0 ! 2 3

Strongly 1--=l--=l-=-}--=}ee=| -mepeeeloma]-om] -e=l--={-==] Strongly
prefer About the szae prefer

MOVE CURSOR WITH ARROM KEYS...THEN PRESS ENTER @f X 7O RERQ...
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! Remember that CURRENTLY
4 -- YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year
: -- YOUR chance of an AUTO DEATH is 20 out of 100,000 every year
d WHICH AREA DO YOU PREFER?
i YOUR
' CHANCE AREA A AREA B
¥
i OF CHRONIC
'  BRONCHITIS 75 out of 100,000 74 out of 100,000
1]
: OF DYING IN AN
1 AUTO ACCIDENT 15 out of 100,000 19 out of 100,000
14
:
' AREA A AREA B
]
3 ? 1 0 $ é 3
Strongly i---iem=leeslemslo-clomcbee-lommloemloosl-==l- =1 Strongly
prefer About the saae prefer

MOVE CURSOR WITH ARROM KEYS...THEK PRESS ENTER QR X TR REDA...
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Question Mumbar oF

Remember that CURRENTLY
-- YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year
-- YOUR chance of an AUTO DEATH is 20 out of 100,000 every year

WHICH AREA DO YOU PREFER?
YOUR
CHANCE AREA A AREA B

OF CHRONIC
BRONCHITIS 75 out of 100,000 75 out of 100.000

- W pa T g e e o

OF DYING IN AN
AUTO ACCIDENT 15 out of 100,000 19 out of 100,000

AREA A AREA B

3 2 § 0 i ? 3
Strongly {---l-==}---i-=-iemcl-m-#eem)ecelemn)ea-]—=]---] Sirongly
prefer fBout the saae prefer

e e v

MOVE CURSAR WITH ARROM KEYS...THEN PRZSS ENTER OR X TR REDA...
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Chaeast tom Mool

WHICH AREA DO YOU PREFER?

YOUR

CHANCE AREA A AREA B

OF CHRONIC

BRONCHITIS 75 out of 100,000 75 OUT OF 100,000
OF DYING IN AN

AUTO ACCIDENT 15 OUT OF 100,000 19 out of 100,000

AREA A AREA B

YOU PREFERRED AREA B EVEN THOUGH AREA A IS BETTER ON AUTO DEATH
AND BOTH AREAS ARE THE SAME ON CHRONIC BRONCHITIS.

| AM GOING TO ASK YOU TO ANSWER THESE QUESTIONS AGAIN.

FRESS ANY KEY...
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Remember that CURRENTLY
-- YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year
-- YOUR chance of an AUTO DEATH is 20 out of 100,000 every year

WHICH AREA DO YOU PREFER?

YOUR

CHANCE AREA A AREA B

OF CHRONIC

BRONCHITIS 75 out of 100,000 55 out of 100,000
OF DYING IN AN

AUTO ACCIDENT 15 out of 100,000 19 out of 100,000

.
et

AREA A AREA B
3 2 { ] 1 ? 3
Strongly 1--=l--=l==-l-= l=e=l-ecfoemlomalomeloam] == ---] Strongly
orefer Abcut the same prefer

You prefer Area A. In the next screen, | will DECREASE your chance
of an AUTO DEATH in Area B from 19 to 18 out of 100,000. Think about
how your preference rating would change.

PRESS ANY KEY TO CONTINUE
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Remember that CURRENTLY
YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year

-- YOUR chance of an AUTO DEATH is 20 out of 100,000 every year

WHICH AREA DO YOU PREFER?

YOUR

CHANCE AREA A AREA B

OF CHRONIC

BRONCHITIS 75 out of 100,000 55 out of 100,000
OF DYING IN AN

AUTO ACCIDENT 15 out of 100,000 18 out of 100,000

AREA A AREA B
3 2 0 H 2 3
Stromgly 1---l-mmiem-iemslesoleccdeos)omo)ammleealemsloool Strongly
prefer About the saae prefer

MOVE CURSOR WITH ARROW KEYS..THEN PRESS ENTER OR X TO REDO...

RAuestran MumibeEr 70

Remember that CURRENTLY
-- YOUR chance of CHRONIC BRONCHITIS is 100 out of 100,000 every year
-- YOUR chance of an AUTO DEATH is 20 out of 100,000 every year

WHICH AREA DO YOU PREFER?

YOUR

CHANCE AREA A AREA B

OF CHRONIC

BRONCHITIS 75 out of 100,000 55 out of 100,000
OF DYING IN AN

AUTO ACCIDENT 15 out of 100,000 17 out of 100,000

AREA A AREA B
3 e 1 0 1 3 3
Strongly i---l---l---l---l - clemm#eem)eecloecloanleeolool Slrongly
prefer About the same prefer

MOVE CURSOR WITH ARROW KEYS...THEN PRESS ENTER OR X TO REDO...



